Homogeneous time-resolved fluorescence DNA hybridization assay by DNA-mediated formation of an EDTA-Eu(III)-beta-diketonate ternary complex.
A sensitive homogenous time-resolved fluorescence DNA hybridization assay method based on the formation of an EDTA-Eu(3+)-beta-diketonate ternary complex in the DNA hybrid was developed. The new approach combined the use of two DNA probes whose sequences compose the whole complementary strand to the target DNA, in which one probe was labeled with an EDTA-Eu(3+) complex on the 5'-terminus and the other, labeled with a bidentate beta-diketone on the 3'-terminus. After hybridization of two DNA probes with target DNA, EDTA-Eu(3+) and beta-diketone come close to each other, and an EDTA-Eu(3+)-beta-diketonate ternary complex with a strong and long-lived fluorescence was formed; thus the target DNA was detected sensitively with a detection limit of 6 pM (0.6 fmol per assay) by time-resolved fluorescence measurement. In the absence of the target DNA, due to the poor stability of bidentate beta-diketonate-Eu(3+) complex in very diluted solution, only a small amount of ternary fluorescence complex was formed.